A polynomial f(x) with coefficients in the finite field GF(q) is called a permutation polynomial if the numbers/(a), where aÇzGF(q) are a permutation of the a's. An equivalent statement is that the equation (1) ƒ(*) = a is solvable in GF(q) for every a in GF (q) . A number of classes of permutation polynomials have been given by Dickson [l] ; see also Rédéi [3] .
In the present note we construct some permutation polynomials that seem to be new. Let q = 2m + l and put (2) f(x) = x m+1 + ax.
We define (3) *(*) = *», so that \p(x) == -1, +1 or 0 according as x is a nonzero square, a nonsquare or zero in GF(q). Thus (2) may be written as (4) ƒ(*) = *(<* + *(*)).
We shall show that for proper choice of a, the polynomial f(x) is a permutation polynomial. We assume that a 2 7*1; then x = 0 is the only solution in the field of the equation ƒ (x) = 0. Now suppose (i) f(x) s =f(y), ^{x) =^(^). It follows at once from (4) that
If we take
•(£*)
where cV±l or 0 but otherwise is an arbitrary square of the field, it is evident that (5) is not satisfied. For q*z7 such a choice of c 2 is
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possible. Hence fix) is a permutation polynomial f or q g: 7 and a defined by (6). We show next that ƒ (x) is not a permutation polynomial for GF(q r ) t where r> 1. For r even this is evident since q 2 -1 == 0 (mod w + 1).
Replacing r by 2r + l, put
Then expanding
and reducing the result (mod x l -x), we find that the coefficient of tf g2rfl -1 is equal to
Since by (7) k = 1 (mod g), it follows that the binomial coefficient in (8) is congruent to 1 (mod p). Therefore ƒ(x) is not a permutation polynomial for GF(q 2r+l ). We may state 
wi/ft a defined by (6) is a permutation polynomial for GFiq) provided q^7. However it is not a permutation polynomial f or any GFiq r ) with r>l.
We consider next the case q~Zm-\-\ and again put fix) =x m+1 +a#. It is now convenient to define Conversely if (14) is satisfied we get (13). By a theorem of Hurwitz which can be extended without difficulty to finite fields the number of solutions of (14) The proof makes use of a theorem of Lang and Weil concerning the number of solutions of system of equations over a finite field [2] ,
